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Description 
ARRAY PANEL 



Technical Field 



The present invention relates to an array panel for digital x-r^ detector and 
method of manufacturing the arr^ panel. More particularly, the present invention 
relates to an array panel for digital x-ray detector including a gate driving circuit, and a 
method of manufacturing the wrray panel. 



Generally, the conventional diagnostic X-ray device takes an x-r^picture of an 
internal boc^ for a patient on an X-r^ sensitive film.The film needs some time to be 
printedfor confirming the patient state. However, recent development in the semi- 
conductor technolo©' makes the patient state recognized by the diagnostic X-r^ 
device in real time without delay via a digital X-ray detector utilizing a thin film 
transistor (hereinafter, referred to as TFT) as a switching element The digital x-ray 
detector has been researched until tod£^. 

Hereinafter, the structure and function of the digital X-ray detector is described as 

follows. 

FIG. 1 is a schematic view illustrating the conventional digital X-r^ detector. 

Referring to FIG. 1, the conventional digital X-ray detector includes a substrate 1, 
a plurality of TFTs 3, a plurality of storage capacitors 10, and a plurality of pixel 
electrodes 12 disposed on the substrate 1, a Ught conductive l^er 2 on the pixel 
electrodes 12, a protective layer 20, a conductive electrode 24, and a direct power 
source 26 of high voltage. 

The light conductive l^er 2 generates an internal electric signal such as the stream 
of pairsof electron and hole 6 in proportion to an intensity of the external signal such 
as the electromagnetic wave incident thereon. Further, the light conductive layer 2 also 
transforms an outer signal, for example, an X-ray, into an electrical signal. 

The electron in the pair of electron and hole 6 is accumulated on the pixel electrode 
12 disposed below the light conductive l^er 2 by a predetermined voltage E of the 
conductive electrode 24 applied from the direct power source 26, and is stored in the 
storage capadtor 10 formed with a common electrode that is connected to the ground. 
The TFTs 3 move the electrons stored in the storage capadtor 10 to an image- 
processing device in an outside of the detector 100 to thereby form an X-ray image. 
Disclosure of Invention 



Background Art 
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Technical Problem 

[8] Accordingly, the present invention has been made to solve the aforementioned dis- 

advantages of the conventional digital X-ray detector, and provides an arr^ panel for 
the digital X-ray detector in which a gate driver is built. 

[9] The present invention also provides a manufacturing method of the arr^ panel. 

Technical Solution 

f 10] According to an exemplary embodiment of the present invention, an arr^ panel 

for the digital X-Tay detector comprises an array portion formed on a first region of a 
substrate and a gate-driving portion formed on a second region of the substrate. The 
arrjy portion accumulates and stores electrons generated in accordance witti light 
supplied from outside, and the gate-driving portion applies a scanning signal for 
extracting the electrons to the array portion. 

[11] According to another exemplary embodiment of the present invention, an arr^ 

panel for the digital X-r^ detector comprises a substrate, a gate line extending on the 
substrate in a first direction, a data line extending on the substrate in a second 
direction, a switching element including a gate electrode, a source electrode, and a 
drain electrode, a photoelectric cell for generating electrons in proportion with the 
intensity of light supplied from outside, thereby generating an electrical signal, a pixel 
electrode formed in the pixel region, a storage capacitor formed in the pixel region, a 
gate driver making electrically contact with an end portion of the gate line on the 
substrate, and a data pad making electrically contact with an end portion of the data 
line on the substrate. The switching element is formed in a pixel region defined by the 
gate and data lines, and the pixel electrode gathers electrons generated from the pho- 
toelectric cell. The storage capacitor stores the electrons gathered by the pixel 
electrode. The gate driver sequentially provides a scan signal for driving the switching 
element, and the electrons stored in the storage capacitor are extracted to the data pad 
through the switching element in case that the switching element is turned on. 

[12] According to still another exemplary embodiment of the present invention, an arr^ 

panel for the digital X-ray detector is manufactured as follows. Afirst switching 
element and a second switching element, a first conductive line for a data pad and a 
second conductive line for a storage capacitor are formed first, and a first transparent 
electrode is formed on the first and second conductive lines. The first switching 
element corresponds to a pixel region of a substrate. Then, an insulating l^er and an 
organic l^er are sequentially coated on the first transparent electrode, and the organic 
layer corresponding to the first and second conductive lines and a drain electrode of 
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the first switching element is partially and selectively removed. A seoDnd transparent 
electrode for collecting electrons is formed, and is electrically connected to the data 
pad and the drain electrode. Furthermore, a protecting layer may be formed on the 
exposed organic l^er and the second transparent layer, and a light conductive semi- 
conductor layer mzy be formed on the protecting l^er. An electrode ma^so be 
formed on the light conductive semiconductor layer. 
[13] With the above exemplary embodiments, the gate driver, which generates a scan 

signal for extracting electrons stored in the storage capadtor according to an image 
signal, is formed on the same substrate where the arrzy portion of an X-ray detector is 
formed. Therefore, the manufacturing cost is reduced, and the manufacturing prcx^ess 
is simplified. 

Description of Drawings 



[14] The above and other advantages of the present invention will become readily 

apparent by reference to the following detailed description when considered in 

conjunction with the accompanying drawings wherein: 
[15] FIG. 1 is a schematic view illustrating the conventional digital X-ray detector; 

[16] FIG. 2 is a schematic view illustrating an array panel for the digital X-ray detector 

according to an exemplary embodiment of the present invention; 
[17] FIG. 3 is a schematic view describing the gate driver shown in FIG. 2; 

[18] FIG. 4 is a schematic view illustrating the unit stage shown in FIG. 3; 

[19] FIG. 5 is a cross sectional view taken along the line A- A of FIG. 2; and 

[20] FIGS. 6 to 14 are views illustrating prcx^ess steps of the arr^ panel for the digital 

X-r^ detector according to an embodiment of the present invention. 

Best Mode 

[21] Hereinafter, the best mode of the present invention will be described in detail with 

reference to the accompanying drawings. 
[22] FIG. 2 is a schematic view illustrating an arr^ panel for the digital X-ray detector 

acxording to an exemplary embodiment of the present invention. 
[23] Referring to FIG. 2, the array panel for the digital X-ray detector of the present 



invention includes a plurality of gate lines 1 10 extending in a first directionsuch as a 
longitudinal directionand a plurality of data Unes 120 extending in a second direction 
substantially perpendicular to the first directionsuch as a latitudinal direction. The gate 
and data lines 1 10 and 120 define a plurality of pixel regions on the array panel. Each 
pixel region includes a switching element such as a thin film transistor (TFT), a pho- 
toelectric cell 130 connected to a drain electrode of the TFT, a storage capacitor C 
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formed between the drain electrode and a (Dmmon electrode V . A data pad 140 is 

com 

formed at end portion of the data line 120, and a gate driver 150 is connected to the 
gate line 1 10. As an exemplary embodiment, the data pad 140 and the gate driver 150 
are formed on the same substrate on which the gate and data lines 110 and 120 are 
formed. Further, a ground voltage is applied to the common electrode V so asfor the 

oom 

common electrode V to fully remove the remaining electrons from the storage 

mm 

capacitor Cwhen the electrons charged in the storage capadtor C are not completely 
discharged through the data pad 140. 
[24] The photoelectric cell 130 generates electrons in proportion with the intensity of 

light supplied from outside, and stores the electrons into the storage capacitor C. 

When a scan signal for discharging the electrons from the storage capacitor C is 
transmitted from the gate driver 150 to the TFT, the TFT is turned on and the electrons 
are discharged through the drain and source electrode to the data pad 140. That is, 
when the scan signal is applied to the TFT, the electrons in the storage capacitor C are 
discharged to outside through the medium of the data pad 140. 
[26] FIG. 3 is a schematic view describing the gate driver shown in FIG. 2. 

Referring to FIG. 3, the gate driver 150thatf unctions as a shift register clcxjk 
includes a plurality of stages SRC , SRC , , and SRC corresponding to the gate 

1 2 n 

lines, respectively, and a dumny stage SRC . Aneach stage includes an input 

IH-i 

terminal IN, an output terminal OUT, a control terminal CT, a clock input terminal 
CK, a first voltage terminal VSSand a second voltage terminal VDD. 

A scan start signal STV is transmitted to theinput terminal IN of the first stage 
SRC . The scan start signal STV is a pulse synchronized with a vertical synchronizing 

signal V 

sync 

Each of output signals GOUT , GOUT , , and GOUT of the stages is 

1 2 n 

transmitted to the oorresponding gate line 110, respectively. A first clock signal CKV 
is transmitted to odd-numbered stages SRC , SRC , , and SRC , and a second 

13 2n-l 

clock signal CKVB is transmitted to even-numbered stages SRC^, SRC^, , and 

SRC . The first clock signal CKV has a phase opposite to that of thesecond clock 

2n 

signal CKVB. Therefore, a duty period of thefirst and second clock signals CKV and 
CKVB becomes 16.6/Nms.A duty period of the shift register clock of a gate driving 
circuit is above about 8 times a duty period of the shift register clock of a data driving 
circuit. 

Each control terminal CT of the stages SRC , SRC , , and SRC accepts the 

12 n 

output signals GOUT , GOUT , , and GOUT of the next stages SRC , SRC 

2 3 n+1 2 3 
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^ , and SRC as a control signal. Thai is, the control signal inputted to theoontrol 

* ' n+l 

terminal CT is delved as much as the duty period thereof. 

[31] As a result, the output signal of each stage is sequentially generated as an active 

state that is a high signal, thus the gate line corresponding to the active state of each 
output signal is activated. 

[32] FIG. 4 is a schematic view illustrating the unit stage shown in FIG. 3. 

[33] Referring to FIG. 4, the stage includes a pull-up portion 152, a pull-down portion 

154, a pull-up driver 156 and a pull-down driver 158. 

[34] As an exemplary embodiment, the pull-up portion 152 is a first NMOS transistor 

Ql including a drain electrode connected to theclock input terminal CK, a gate 
electrode connected to a first node Nl, and a source electrode connected to theoutput 
terminal OUT . The pull-down portion 154 is a second NMOS transistor Q2 including 
a drain electrode connected to the output terminal OUT , a gate electrode connc^cted 

n 

to a second node N2, and a source electrode to which thefirst voltage terminal VSS is 
applied. 

[35] The pull-up driver 156 includes a capacitor C and a plurality of transistors. In 

detail, thecapacitor C is electrically connected to both the first node N ^ and the output 
terminal OUT . A third NMOS transistor Q3 includes a drain electrode to which a 
turn-on voltage V is applied, a gate electrode connected to theinput terminal IN to 
which the output signal GOUT outputted from the previous stage is transmitted, and 

n-l 

a source electrode connected to the first node N . A fourth NMOS transistor Q4 
includes a drain electrode connected to the first node N , a gate electrode connected to 
the second node N , and a source electrode to which a turn-off voltage V^^^ is applied. 
A fifth transistor Q5 also includes a drain electrode connected to the first node N ^, a 
gate electrode connected to the second node N ^, and a source electrode to which a turn- 
off voltage V is applied. The size of the third NMOS transistor Q3 is about two times 

off 

the size of the fifth NMOS transistor Q5. 
[36] The pull-down driver 1 58 includes a sixth NMOS transistor Q6 and seventh 

NMOS transistor Q7. The sixth NMOS transistor Q6 includes a drain electrode and a 
gate electrode to which the tum-on voltage V is commonly applied, and a source 

* on 

electrode connected to the second node N . The seventh NMOS transistor Q6 includes 

2 

a drain electrode connected to the second node N , a gate electrode connected to the 

2 

second node N , and a source electrode to which the turn-off voltage V is applied. 

J ofi 

The size of the sixth NMOS transistor Q6 is about 16 times the size of the seventh 
NMOS transistor Q7. 
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[37] When Ihe first and second clock signals CKV and CKVB and the scan start signal 

STV are transmitted to the gate driverthat is a kind of the shift register, the first stage 
SRC generates the first output signal GOUT^ through the output terminal OUT by 
deling high level state of the first clock signal CKV in accordance with the scan start 
signal STV, 

[38] As described above, the first and second clock signals CKV and CKVB are 

transmitted to the shift register of the array panel of the digital X-ray detector with the 
scan start signal STV, so that the shift register functions as the gate driver of the array 
panel. 

[39] FIG. 5 is a cross sectional view taken along the line A-A of FIG. 2. FIG. 5 shows 

the gate driver, the data pad, the TFT, and the storage capacitor of the arr^ panel in 
detail. 

[40] Referring to HGS. 2 and 5, a plurality of pixel regions is defined on a substrate 

205 by the plurality of gate and data lines. Each pixel region includes a TFT as a 
switching element and a storage capacitor C. The gate driver 150 for turning on the 
TFT and the data pad 140 for discharging the electrons charged in the storage capacitor 
C are formed on the same substrate on where the TFT and the storage capacitor Care 
formed. Subsequently, an insulating layer 240, an organic layer 250, and a pixel 
electrode 260 for collecting the electrons comprising indium tin oxide (ITO) are se- 
quentially coated to thereby form the array substrate for the digital X-r^ detector. 

[41] In further detail, the gate driver 150 is an amorphous silicon transistor including a 

gate electrode 210, a gate-insulating layer 215, a semiconductor layer 216, and source/ 
drain electrodes 221 and 222 sequentially stacked on the substrate 205. The gate- 
insulating layer 215 comprises a silicon oxide or a silicon nitride, and the semi- 
conductor layer 216 includes intrinsic semiconductor and impurity semiconductor con- 
tinuously and sequentially deposited on the gate-insulating layer 215. The gate driver 
150 generates a scan signal for turning on the TFT. All of the transistors in the gate 
driver 150 and the TFT for an exemplary embodiment are amorphous sihcon 
transistor. 

[42] As described above with reference to HGS. 3 and 4, the gate driver 150 requires at 

least as many stages as the number of the gate lines and a plurality of transistors 
formed in a stage, thus the gate driver has many good transistors. FIG. 5 shows, 
however,single amorphous silicon transistor for convenience. 

[43] The insulating layer 240 and the organic layer 250 are sequentially coated on the 

amorphous silicon transistor. A pixel electrode 260 including a second ITO l^er is 
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CDated on the organic l^er 250 for oovering the whole amorphous silioon transistor 
and collecting the electrons. In an exemplary embodiment, the organic l^er 250 
comprises pol>carbonate or photoacryL The organic l^er 250 allows the data pad 140 
or the drain electrode 225 of the TFT to be exposed just through the exposure and de- 
velopment processes without an additional etching process, and also allows an organic 
layer on the storage capadtor to be completely removed. 

[44] The data line is formed on a data pad region of the substrate 205, and a first ITO 

l^er is formed on the data line 230. The first and second ITO layers 230 and 260 
make an electrical contact with each other through a contact hole 262, The insulating 
layer 240 and the organic layer 250 are partially removed, and the second ITO Isyer 
260 makes aoontact simultaneously with the insulating layer 240, the organic layer 250 
and the first ITO layer 230 in the contact hole. 

[45] In an exemplary embodiment, the TFT is an amorphous silicon transistor including 

a gate electrode 212, a gate-insulating layer 215, a semiconductor l^er 217, and 
source/drain electrodes 224 and 225 sequentially stacked on the substrate 205. The 
gate-insulating layer 215 comprises a silicon oxide or a silicon nitride, and the semi- 
conductor l^er 216 includes intrinsic semiconductor and impurity semiconductor con- 
tinuously and sequentially deposited on the gate-insulating l^er 215. The gate driver 
150 generates a scan signal for turning on the TFT. In accordance with an exemplary 
embodiment of the present invention, all of the transistors in the gate driver 150 and 
the TFT are amorphous silicon transistor. The TFT is turned on in accordance with the 
scan signal transmitted to the gate electrode 212 thereof, and thus the electrons stored 
in the storage capadtor C connected to the drain electrode 225 are charged to the data 
pad 140 through the source electrode 224. 

[46] The storage capadtor C includes a capadtor electrode 226 formed on the gate- 

insulating layer 215 and the pixel electrode 260, i.e. the second ITO layer, and the 
insulating layer 240 and the organic layer 250 are interposed between the capadtor 
electrode 226 and the second ITO layer 260. 

[47] The pixel electrode 260 extends to an upper portion of the TFT, and collects the 

electrons generated from a light conductive la/er, so that holes from a light conductive 
layer are accumulated into the storage capadtor C. 
[48] The pixel electrode 260 makesa contact electrically with the drain electrode 225 

through a drain contact hole 264 so that the hole stored in the storage capadtor (C)m^ 
combine with the electron supplied by the TFT. 
[49] A protecting Ij^er 270 is formed on the array substrate, and a light conductive 
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semiconductor l^er 280 (130 in HG, 2) is formed on the protecting l^er 270. An 
electrode 290 is formed on the light conductive semiconductor layer 280, thereby 
oompletinga formation of the digital X-r^ detector according to the present invention. 
[50] Hereinafter, the method of manufacturing the arr^ panel for the digital X-r^ 

detector will be described in detail with reference to HGS. 6 to 14. FIGS. 6 to 14 are 
views illustrating process steps of the arr^ panel for the digital X-ray detector 
according to an embodiment of the present invention, 
[51] As shown in HG. 6, a dual metal layer 210 is coated on a gate drive region and a 

TFT region of the substrate 205, so as to form the gate lines. Accordingto an 
exemplary embodiment, aluminum (Al) is first deposited on the substrate 205, and 
chromium (Cr) or molybdenum (Mo) is deposited on the aluminum layer. Although 
the above exemplary embodiment discloses the gate electrode formed into the dual 
metal l^er in FIG. 6, a single metal Ijyer such as aluminum (Al) layer or any other 
configuration known to one of the ordinary skill in the art may also be utilized in place 
of or in conjunction with the dual metal layer. 
[52] As shown in FIG. 7, an insulating material such as a siUcon oxide or a silicon 

nitride is deposited on a whole surface of the substrate 205 on which the dual metal 
layer is formed, and intrinsic semiconductor and impurity semiconductor are con- 
tinuously deposited on the insulating layer. Then, the insulating material, the intrinsic 
semiconductor and the impurity semiconductor are etched. Thus, an insulating layer 
215 is formed covering a whole surface of the substrate 205, a first semiconductor 
layer 216 of intrinsic and impurity semiconductor is formed on the gate drive region, 
and a second semiconductor layer 217 of intrinsic and impurity semiconductor is 
formed on the TFT region. As a result, the gate-insulating layer 215 covers the whole 
gate electrode 210, and the first and second semiconductor layers 216 and 217 are 
formed on the gate-insulating layer 215. 
[53] Referring to FIG. 8, a metal such as chromium (Cr) or a chromium (Cr) alley is 

deposited on a whole surface of the resultant substrate as shown in FIG. 7, and an 
etching process is selectively performed. Therefore, a first source and drain electrodes 
221 and 222 are formed on the gate drive region, and a second source and drain 
electrodes 224 and 225 are formed on the TFT region. In addition, metal lines 223 and 
226 are formed on the data pad region and storage region, respectively. 
[54] Referring to FIG. 9, ITO materials 230 and 231 are deposited on the data pad 

region and the storage region of the resultant substrate as shown in FIG. 8, re- 
spectively, so as to refresh the electrons accumulated by the photoelectric cell such as 
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light conductive layer. A tin oxide (TO) layer or an indium zinc oxide (IZO) layer may 
be utilized in place of or in conjunction with the ITO layer. 

Referring to FIG. 10, a silicon nitride (SiNx) layer 240 is formed on a surface of 
the resultant substrate as shown in FIG. 9 without performing the exposure or etching 
process so as to electrically insulate the storage capacitor. Therefore, the silicon nitride 
(SiNx) layer 240 prevents a channel region of the TFT from makinga contact 
electrically with an organic l^er formed in asubsequent process, thus the current of 
the amorphous silicon transistor m^ be stabilized. 

Referring to FIG. 11, the organic layer 250 is formed on the resultant substrate 
covering its whole surface as shown in FIG. 10. Acoordingto an exemplary 
embodiment of the present invention, the organic layer 250 comprises a light-sensitive 
organic material for simplifying the manufacturing process of the array panel. While 
the conventional organic material such as benzo c>clo butene (BCB) requires a dry 
etching process for manufacturing the arr^ panel for the digital X-ray detector, the 
light-sensitive organic material does not require etching process, thus the pattern m^ 
be formed on the organic layer 250 of the present invention just through the exposure 
and development processes, thereby simplifying the manufacturing prcK:ess of the 
arr^ panel. In addition, the organic layer 250 may be utilized as a passivation layer, so 
that a high aperture ratio structure may be applied thereon. Further, the organic has an 
advantage that a fill factor may be improved above about 85% by maximizing a 
surface of an electron-collecting electrode formed by in asubsequent process. 

Referring to FIG. 12, the organic l^er 250 is partially removed by the exposure 
and development prcx:esses, so that the organic la^er corresponding to the data pad 
region and the drain region of the TFT is opened to form via holes 252 and 254. 

Referring to FIG. 13, the silicon nitride layer 240 corresponding to the data pad 
region and the drain region of the TFT is removed and opened by etching process on 
the resultant substrate as shown in FIG. 12, so that the data pad and the drain electrcxie 
of the TFT are exposed through the via holes 242 and 244, respectively. 

Referring to FIG. 14, the ITO is deposited on a whole surface of the resultant 
substrate as shown in FIG. 13 for collecting electrons, and selectively etched away. 
Therefore, the ITO l^er 260 is formed just on the data driver region, the data pad 
region, the TFT region and the storage capacitor region. Accordingto an exemplary 
embodiment of the present invention, the surface of the ITO l^er is maximized so as 
to form the arriy panel having the high aperture ratio structure by collecting electrons 
more abundantly when the organic layer 250 is utilized as the passivation l^er of the 
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arr^ panel. Particularly, the ITO layer 260 is formed to cover the whole TFT and the 
gate driver, so that the electrons generated by the X-ray are prevented from inducing 
the off current in the switching element or the gate driver. 

[60] Subsequently, the protecting l^er 270 is formed on a whole surface of the 

resultant substrate as shown in FIG. 14, and then a light conductive semiconductor 
layer 280 such as amorphous selenium (a-Se) is formed on the protecting layer 270. 
Rnally, an electrode 290 is formed on the light conductive semiconductor layer 280 to 
thereby complete the arrjy panel of the digital X-ray detector as shown in FIG. 5. The 
light conductive semiconductor l^er 280 may be formed on a whole surface of the 
protecting Isyer 270 or on partial surfaces of the protecting layer 270 corresponding to 
each pixel region of the array panel. 

[61] Although the above exemplary embodiment discloses the organic layer comprising 

the light sensitive organic material, any other material known to one of the ordinary 
skill in the art as the organic layer corresponding to the data pad region and the drain 
electrode of the TFT is removed without performing the exposure and development 
prcx:esses may also be utilized in place of the organic l^er comprising the light 
sensitive organic material. 

Industrial Applicability 

[62] As mentioned above, the gate driver for providing a scan signal is installed on the 

same substrate on which the arr^ panel of the digital X-ray detector is formed, so that 
the manufacturing cost is reduced and a design margin is suffidently guaranteed. That 
is, the gate driver of the present invention providing the scan signal for obtaining an 
image from the array panelmay not needed to be installed with a supplementary such 
as a tape carrier package (TCP) or a chip on glass (COG), so that the manufacturing 
cost is reduced at least as much as the cost of the TCP or COG, and the design margin 
may also be obtained at least as large as the surface that isoccupiedby the TCP or 
COG. In addition, the gate driver is formed during the manufacturing the array panel, 
so that the manufacturing process for the gate driver may be omitted, and a number of 
the manufacturing processes for the arr^ panel is reduced. 

[63] A light sensitive organic material such as pol>carbonate and photoacryl is 

deposited on the gate driver and the switching element, and thus the gate driver and the 
switching element may be exposed just by exposure and development processes 
without the etching process. Therefore, the present invention advantageouslysimplifies 
the manufacturing process for the arr^ panel.. In addition, the organic l^er may 
function as a passivation layer of the arrsy panel, and thus the surface of the pixel 
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electrode is maximized so as to form the array panel having the high aperture raUo 
structure by collecting electrons more in abundant. 
[64] Although the exemplary embodiments of the present invention have been 

described, it is understood that the present invention should not be limited to these 
exemplary embodiments, but various changes and modifications can be made by one 
ordinary skilled in the art within the scope of the present invention as hereinafter 
claimed. 
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Claims 

An arr^ panel comprising: 

an array portion formed on a first region of a substrate, the arr^ portion ac- 
cumulating and storing electrons generated in accordance with light supplied 
from outside; and 

a gate-driving portion formed on a second region of the substrate, the gate 
driving portion applying a scanning signal for extracting the electrons to the 
array portion. 

The array panel of claun 1, wherein the gate-driving portion includes a plurality 
of stages sequentially making an electrical contact with each other, each of the 
stages including a plurality of thin film transistors comprising amorphous silicon, 
and including an input terminal and an output terminal through which cor- 
responding signals are transmitted, a start signal being transmitted to the input 
terminal of a first stage, and an output signal of each stage being sequentially 
outputted from each output terminal, so that the stages function as a shift 
register 

The array panel of claim 2, wherein each of the stages includes: 

a pull-up portion that provides a corresponding signal to the output terminal 

among a first clock signal and a second clock signal, the second clock signal 

having a phase opposite to the phase of the first clock signal; 

a pull-down portion that applies a first voltage to the output terminal; 

a pull-up driver connected to an input node of the pull-up portion, the pull-up 

driver being turned on in accordance with the output signal of a previous stage, 

and being turned off in accordance with a first control signal so that the first 

clock signal or a second control signal is removedto remove the second clock 

signal; and 

a pull-down driver connected to an input node of the pull-down portion, the pull- 
down driver being turned off in accordance with an input signal, and being 
turned on in accordance with ttie first control signal or the second control signal, 
wherein, the first clock signal and the first control signal are transmitted to odd 
numbered stages, and the second clock signal and the second control signal are 
transmitted to even numbered stages. 
An arrsy panel comprising: 
a substrate; 
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a gale line extended on the substrate in a first direction; 

a data line extended on the substrate in a second direction; 

a switching element including a gate electrode, a source electrode, and a drain 

electrode, the switching element being formed in a pixel region defined by the 

gate and the data lines; 

a photoelectric cell for generating electrons in proportion with the intensity of 
light supplied from outside, thereby generating an electrical signal; 
a pixel electrode formed in the pixel region, the pixel electrode gathering 
electrons generated from the photoelectric cell; 

a storage capacitor formed in the pixel region, the storage capacitor storing the 
electrons gathered by the pixel electrode; 

a gate driver making an electrical contact with an end portion of the gate line on 
the substrate, the gate driver sequentially providing a scan signal for driving the 
switching element; and 

a data pad making an electrical contact with an end portion of the data line on the 
substrate, the electrons stored in the storage capacitor being extracted to the data 
pad through the switching element in case that the switching element is turned 
on. 

[5] The array panel of claim 4, wherein the gate driver includes a plurality of stages 

sequentially making an electrical contact with each other, each stage including 
an input terminal and an output terminal through which corresponding signals 
are transmitted, a start signal being transmitted to the input terminal of a first 
stage, and an output signal of each stage being sequentially outputted from each 
output terminal, so that the stages function as a shift register. 

[6] The arr^ panel of claim 4, further comprising an organic layer interposed 

between the pixel electrode and the switching element. 

[7] The array panel of claim 4, further comprising an organic layer interposed 

between the pixel electrode and the gate driver. 

[8] The array panel of claim 4, wherein the pixel electrode comprises indium tin 

oxide (ITO). 

f 9] The array panel of claim 4, wherein the pixel electrode is disposed on a whole 

surface of the switching element. 
[10] The array panel of claim 4, wherein the pixel electrode is disposed on a whole 

surface of the gate driver. 
[11] A method of manufacturing an array panel, the method comprising: 
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forming first and sea>nd switching elements, a first conductive line for a data 
pad and a seoond conductive line for a storage capadtor, the first switching 
element corresponding to a pixel region of a substrate; 
forming a first transparent electrode on the first and second conductive lines; 
sequentially coating an insulating Isyer and an organic layer on the first 
transparent electrode; 

partially removing the organic layer corresponding to the first and second 
conductive lines and a drain electrode of the first switching element; 
partially removing the insulating %er corresponding to the first and seoond 
conductive lines, thereby exposing the data pad and drain electrode of the first 
switching element; and 

forming a second transparent electrode for collecting electrons, the second 
transparent electrode being electrically connected to the data pad and the drain 
electrode. 

[ 1 2] The method of claim 1 1 ,further comprising: 

forming a protecting l^er on the exposed organic layer and the second 
transparent l^er; 

forming a light conductive semiconductor layer on the protecting l^er; and 
forming an electrode on the light conductive semiconductor layer. 

[ 1 3] The method of claim 1 1 , wherein the second transparent electrode is disposed on 

a whole surface of the first switching element, 

[14] The method of claim 11, wherein (he seoond transparent electrode is disposed on 

a whole surface of the seoond switching element. 

[15] The method of claim 1 1, wherein the second transparent electrode includes a 

plurality of stages sequentially making an electrical contact with each other, each 
of the stages including a plurality of thin film transistors comprising amorphous 
silioon, and including an input terminal and an output terminal through which 
corresponding signals are transmitted, a start signal being transmitted to the input 
terminal of a first stage, and an output signal of each stage being sequentially 
outputted from each output terminal, so that the stages function as a shift 
register. 
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